Abstract-We construct an evaluation system of sustainable development countries using the method of Bayes, k-means. Based on the classification, the developing model can be categorized into self-sufficient, technology-dependent and funddependent countries. We also explores the sustainable development of Equatorial Guinea. Finally, we evaluate the effect of sustainability plan and highly effective strategies.
INTRODUCTION
Balancing human needs with the earth's health has been a topic of considerable debate since the last half of the twentieth century. To reconcile the balance, the concept of sustainable development was defined in1987 Brundtland Report. Lots of works have been done in sustainable development. It is our task to study sustainable development now.
We are required to develop a model which can distinguish whether a country is sustainable or not. It has to define when and how a country is sustainable. It can also show us the countries which are in bad need of support and intervention. After that, create a 20-year sustainable development plan which consists of programs, policies. Evaluate the effect 20-year sustainability plan has on the country's sustainability measure created. Predict the change that will occur over the 20 years in the future by implementing the 20-year plan. The ultimate goal is to identify highly effective strategies to create a more sustainable world.
According to recent research, people are thinking highly of qualitative analysis in-stead of focusing on quantification analysis of sustainable development. AHP [20] , fuzzy comprehensive evaluation, factor analysis, principle component analysis [17] , neural net-work , DEA are common algorithms to evaluate sustainable development. However, the selection of weights in AHP is subjective. Factor analysis, principle component analysis is widely used to process highdimension data. The accuracy of fuzzy comprehensive evaluation is low due to fuzzy initial data. We will use discriminant analysis based on the above methods.
II. MODELS

C. Sustainability of Different countries
1) The indicator system of sustainable development countries： We choose three indicators: environment, economy and society to signify sustainable development [2] . To detail these indicators we choose carbon dioxide emission, forest coverage rate, marine protected area (% of territorial waters), Life Expectancy Index, Education, Per Capita GNI and Per Capita GDP (Net ODA Received will not be use until next step). These factors illustrate the situation of local environmental quality, energy, livelihoods, human health respectively as the problem required . [4] The Indicator System is divided into three layers called the bottom layer, the medium layer and the top layer.
The bottom layer is composed of seven elements: carbon dioxide emission (To sim-plify calculation, we abbreviate its initial value as CO2, similarly hereinafter), forest cov-erage rate (FCR), marine protected area (% of territorial waters) (MPR), Life Expectancy Index (LE), Education (EI), Per Capita GNI (GNIPC) and Per Capita GDP (GDPPC) (Net ODA Received will not be use until next step). They have to be measured by correlative indexes. The algorithms of correlative indexes are as below. The results of these elements are calculated without dimension in that they range from 0 to 1. The medium layer consists of ecological environment (EE), economy (EC) and society (SC). The indicators are computed by the elements of the bottom layer. The computing equations are as bellow: 3 2
The indicators in the medium layer are geometric means of the indexes in the bottom layer. Using geometric means simulates the algorithm of Human Development Index (HDI) which is a useful indication of sustainable development [6] .
The top layer is to judge the type of a given country by further calculation.
2) The classification of sustainable development: In this step, Bayes discriminant analysis is used to classify all the countries in the world to two groups: sustainable and unsustainable countries. We pick up some worldly accepted sustainable and unsustainable countries [7] as model countries. We grant eighty percent of the model countries as experiment set to provide discriminant evidence for Bayes method, the discriminant functions are as below: The rest twenty percent of the model countries are used to test the equations. The testing result shows that the equations fit the countries well.
Substitute data in above two equations, we obtain the value of (11) and (12). If the value of (11) is bigger than that of (12), then we can consider the country as a sustainable country. Otherwise, it is a unsustainable country.
The result demonstrates there are two main categories among the unsustainable countries. All the unsustainable countries may not be richer than the sustainable countries, while some of them can develop without economic aid for foreign countries, the essential help for them may be the technological and political assistance. We define this sort of countries as high-level-unsustainable countries. The rest countries are low-level-unsustainable countries. Technology can be a way for them to develop, but financial aid and intervention can help further.
The countries can also be classified into three developing types: self-sufficient, technology-dependent and funddependent countries. Self-sufficient countries can meet its need. Technology-dependent countries may develop better with technology assistance. Fund-dependent countries need fund-aid most.
3) When and how a county is sustainable or unsustainable: (13) is the result of the subtraction of (11) and (12). It can be viewed as a function that describes the sustainability of countries. When the calculation of (13) is greater than 0, the country is in sustainable condition. Otherwise, it is in unsustainable condition. The coefficients reveal how much the indicators affect the sustainable development to some extent. ∆S = −18.39 + 27.03· SCI − 14.55·EEI + 23.52·ECI (13) As we can see, the coefficients of society (SC) and economy (EC) influence sustainable development most. The larger these two values, the better the country develops. Ecological environment was thought to be the most important factor, however it plays inverse influence on sustainable development. The main reason was that the selection of indicators may not reveal all the factors universally. And another possible explanation is that there is possibility for some countries can improve sustain-ability by developing economy in cost of damaging environment.
D. Coordination development model
A 20-year plan has been made for Equatorial Guinea, a member of Least Developed Countries. 1) Searching for developing method: According to conclusion of Task 1, a country is sustainable when it is greater than 0.Searching is processed based on , using society(SC), economy(EC) and ecological environment (EE), steps at 0.02 by MATLAB. The three indicators are dimensions which range from 0-1. Extreme cases like (1-0-1) show up beyond expectation. This condition indicates people can develop economy and society and destroy environment at the same time which is unrealistic. To solve the problem, we introduce coordination development degree model (we abbreviate coordination development degree as CDD). The model is calculated as below:
Note: a ijt ∈ A is the dimension value of indicator j for sub-system i at time t ,x it ∈ X is the development degree for sub-system i at time t ,w it is the weight given to indicator j in the sub-system i. In our calculation, the values of weights are scientific [13] . Three indicators from (13) are quoted from the results as 0.415, 0.223, 0.361 of model 1. Making k equals 1, we obtain dt. Due to statistics analysis of our computation, we take 0.5 and 0.7 as critical values. If the value of a country is less than 0.5, we take it as discordant country. Countries with value vary between 0.5 and 0.7 are medium-coordinated countries. Those with value greater than 0.7 are coordinated countries.
We integrate (13) in Task 1 and CCD in one model named coordination-sustainability model. We determine ∆S > 0 and dt > 0.5 as target. Sustainable countries may not reach coordinated status, so the value of dt should be 0.5 instead of 0.7.There are nearly 60,000 ideal developing method. This way of measuring sustainable countries complete the model in Task 1.
2) Analysis of Equatorial Guinea:
We choose Equatorial Guinea to study its developing model randomly in 48 Least Developed Countries. Its coefficients are 0.5586, 0.6953 and 0.1141. By calculating its Euclidean distance with all the ideal developing method, we choose the model with smallest distance as the most suitable developing model. The corresponding values are 0.7598, 0.6006, 0.2801. We assume the increasing rate of each indicator will be same every year and Equatorial Guinea will accomplish its goal in all 20 years. And the country will turn into a sustainable country.
( )
Note :T i is the target value of indicator i in twenty years. C 0i is the initial value of indicator i. xi is the average increasing rate of indicator i in twenty years. k equals 20 according to requirement.
III. EVALUATING THE EFFECT OF 20-YEAR SUSTAINABILITY PLAN
A. Evaluation of the Plan
In this process, we evaluate whether Equatorial Guinea can be sustainable or not in 20 years and predict how Equatorial Guinea changes. If the country reaches the increasing rate of society, environment and economy at 0.0155, -0.0073 and 0.0457 strictly every year. will be greater than 0 in twenty years, which indicates Equatorial Guinea can be measured as a sustainable country twenty years from now on. The transition from low-level-unsustainable country to sustainable country is successful.
In fact, ideal situations hardly happen. Unexpected indexes affect the practical increasing rate. What's more, it is difficult to quantity these indicators. Therefore, we take these factors as a random influence factor. In order to simulate the effects of the random influence factor, we set variation range for the three indicators at ±5% randomly, repeating 1,000 times. It turned out that Equatorial Guinea can be a sustainable country after 20 years.
With variation range getting larger, we study the range that can't ensure a sustainable country in twenty years. It means 50 simulations in 1,000 simulations can't ensure that ∆S is greater than 0. By several simulations, we obtain variation range at ±12%.Variation range of all the three indicators less than ±12% can ensure the country is sustainable after twenty years.
B. Evaluation of Highly Effective Strategies
Without indicators selected by experts, the indicators for evaluation of highly effective strategies may be simple and subjective. To determine which programs or policies produce the greatest effect on the sustainability measure for the country, we measure it by society, environment, economy, coordination degree and ODA. Society, environment, economy, which are also the basic elements to evaluate sustainability. We also add coordination degree and ODA as indicators.
The algorithm of society, environment and economy can be seen in Task 1. The arithmetic of coordination degree can be acquired from Task 2.The algorithm of ODA can imitate equation (1) . We use Radar chart to analyze and compare different policies.
C. Merit and Demerit
Define abbreviations and acronyms the first time they are used in the text, even after they have been defined in the abstract. Abbreviations such as IEEE, SI, MKS, CGS, sc, dc, and rms do not have to be defined. Do not use abbreviations in the title or heads unless they are unavoidable.
D. Conclusions
Our solution involves a series of models. The Indicator System of Sustainable Development has several indicators divided into three layers. They are calculated step by step and we get three indicators: ecological environment, economy and society. The three indicators are used in Bayes discriminant analysis to determine the weights in discriminant functions. Countries are divided into sustainable and unsustainable countries by Bayes discriminant function. We discover there is a gap in unsustainable countries, so the above mentioned three indicators and ODA are used in K-means algorithm. In this step, unsustainable countries are classified into high-levelunsustainable countries and low-level-unsustainable countries. For any country, if its value of discriminant function S1 is larger than that of discriminant function S2, we consider the country as a sustainable country.
We search all possible methods for various countries to make their own decisions. We integrate ∆S > 0 and threshold of coordination development degree at 0.5 as coordination developing model to determine coordinated and sustainable developing method. To study specific developing procedure, we choose an un-sustainable Least Developed Country Equatorial Guinea. According to our evaluation system of sustainable countries, Equatorial Guinea is a low-levelunsustainable country. Such resources as oil are the main income of Equatorial Guinea. By calculating Euclidean distance with all the developing models, we choose the model with smallest distance as the most suitable method. In our model, Equatorial Guinea can grow into a sustainable one. It will be a sustainable country in twenty years at increasing rates of society, environment and economy as 0.016, 0.0073 and 0.046. As we discussed before, Equatorial Guinea change the target year of becoming sustainable, the increasing rate can be different. This method is advantageous in many aspects compared with those available. It shows the annual increasing rate clearly which is useful to schedule coming missions. Sustainable development plan should be made based on the increasing rate of specific indexes and corresponding national conditions.
